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CHAPTER I 

INTRODUCTION 

The conclusion reached by Bilodeau and Bilodeau (6) 

that feedback or knowledge of results is the strongest 

variable controlling learning and performance is supported 

by numerous studies (2, 5, 14, 17, 21). In most instances, 

the research design allows the experimenter to manipulate 

behavior by controlling knowledge of results. Implicit in 

providing knowledge of results is the subject's conscious 

effort to set a subsequent performance goal based on pre

vious knowledge of results. Therefore, goal setting or 

level of aspiration also plays an influential role concern

ing the individual's learning and performance. Thus, 

knowledge of results and level of aspiration can be viewed 

as two distinct, but inseparable,ingredients in the learn

ing and performance paradigm. 

Justification of the Study 

A great deal of literature has been devoted to the 

study of behavior concerning knowledge of results (here

after referred to as KR) and level of aspiration (here

after referred to as LA) as separate variables. In general, 

KR studies require the learner to use KR as a reference 

point in judging his past performance and improving future 

performance. Therefore, these studies are in fact 



indirectly using the LA concept. However, few researchers 

have focused directly on the combination and utilization of 

KR and LA together and its effect on behavior in psycho

motor research. 

Many diversified experimental plans have been used in 

testing certain variables and hypothesis of fine and gross 

psycho-motor skills. Figure 1 presents Bilodeau's (7) 

schematic of the sequence of events of a typical KR study. 

INTERTRIAL INTERVAL 
I 

KR DELAY 
I 

POST-KR DELAY 
n r 

R, KR. KR. 
TRIAL 1 

TIME 

Figure 1.—Bilodeau's schematic of the sequence of 
events of a typical KR study. 

Bilodeau's diagram was concluded largely from research on 

motor responses that can fluctuate in degree or magnitude 

along some dimension. Thus, the subject can derive a score 

along the dimension as well as provide a score for the ex

perimenter's record. For example, KR's position in the 

trial cycle includes three intervals; (1) KR delay—time 

from Response, (hereafter referred to as R,) to KR-, ; 
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(2) post-KR delay—time from KR, to Response2 (hereafter 

referred to as R2); and (3) intertrial interval—the sum of 

KR delay and post-KR delay intervals, time from R, to R2. 

Bilodeau (2) contends that the variable of delay, that 

is the time elapsing from a response to KR (R to KR,), has 

aroused much controversy. Bilodeau (2) states that most of 

the controversy comes from the data correlating the temporal 

displacement of a primary reinforcement in an instrumental 

conditioned response to that of a temporal displacement of 

KR from a specific response. For example, separating by 

time KR from a specific response would be the same as sep

arating food (primary reinforcement satisfying a primary 

physiological drive) from learning a response that accom

plishes a need for the organism (instrumental conditioning 

that is instrumental in satisfying a need—nourishment). 

Thus Bilodeau (2) states: 

That with a ready, though sadly misapplied, theo
retical basis, delay was the most and only really 
interesting feedback variable of the 1940's. A 
closer look at the theoretical sections would have 
revealed that the point was to identify variables 
that controlled the slope and extent of gradients 
of delay. 

Both Lorge and Thorndike (14) and Spence (19) found the 
« 

potency of delay alone to be a doubtful variable. Conse

quently, Bilodeau (2) indicates that: 

Studies of simple positioning responses support 
the doubts of the importance of sheer delay of KR— 
to the conclusion that the most widely interesting 
manipulation is among the least effective. 



Based on this information, the following conclusions can be 

drawn from Bilodeau's (7) typical sequence of events design: 

(1) if the intertrial interval is held constant, the KR 

delay (R̂  to KR^) is unimportant; (2) the post-KR delay 

(KR^ to R2) has the most important behavioral effect and 

can reasonably be assigned the delay variable. 

Ammons (1) makes some supplementary statements which 

adds validity to the above information. Ammons (1) sug

gests that KR serves as a reward and the ongoing behavior 

at the time of reward is that which is rewarded. He notes 

that after delays of KR, the subject can usually modify 

the operation of the delay gradient by developing an abil

ity to reinstate symbolically both the stimulus situation 

and the response. Consequently, the extent to which he is 

able to do this, he can make quite satisfactory use of the 

information given after rather considerable delays. In 

reviewing previous research, no studies have been discovered 

which utilizes KR for the purpose of setting an immediate 

and delayed LA in a temporal delay experimental design as 

outlined by Bilodeau and Bilodeau (7). 

At the present time, it is not known if KR plus the 

setting of a LA (immediate and delayed within a specific 

time period from KR, to R^) possesses a motivational prop

erty, as reflected in learning and retention, beyond that 

of KR alone. Further investigation is needed to determine 



if KR followed by the setting of a LA (both immediate and 

delayed within a specific time period following performance) 

will systematically improve learning and performance of 

psycho-motor skills. Also, the effects of these variables 

on retention must be determined. 

Statement of Purpose 

The purpose of this study was to investigate the learn

ing of a psycho-motor skill under the following conditions: 

(1) immediate KR after R followed by immediate interpolated 

activity; (2) immediate KR after R followed by delayed in

terpolated activity; (3) immediate KR after R followed by 

an immediate LA after R; (4) immediate KR after R followed 

by a delayed LA after R; and (5) retention level of sub

jects after five weeks from initial testing. The KR delay 

interval (R, to KR,) was held constant in conditions 1-4, 

and the effects of immediate and delayed LA during the 

post-KR delay interval were determined. 

Hypothesis 

It was hypothesized that: 

1. Level of learning would be highest among subjects 

with immediate KR after performance, while stating a de

layed LA immediately before a subsequent performance. 

2. Subjects performing under the conditions of immedi

ate KR plus stating immediate LA with a time period before 



the next performance, would demonstrate a level of learning 

below the delayed LA group. 

3. The learning level of subjects just receiving imme

diate KR plus immediate and delayed interpolated activity 

(both control groups) would be lower than subjects in both 

exper imenta1 group s. 

4. Retention level would be highest for subjects re

ceiving immediate KR while stating a delayed LA. 



CHAPTER II 

REVIEW OF LITERATURE 

Studies Indicating Knowledge of Results is an 
Effective Variable in Learning 

and Performance 

Pierson and Rasch (16) tested fifteen subjects for iso

metric strength by means of a short bar connected by an 

airplane cable with an adjustable link chain. All subjects 

were given two trials per day, one trial with KR (dial 

visible) and one trial without KR. Results of the study 

indicated that isometric strength scores were greater when 

the subjects received KR than when it was not received. 

Elwell and Grindley (13) used a two-hand coordination 

task to investigate the effects of KR upon acquisition 

and maintenance of a motor skill. The object of the task 

was to maneuver a light beam to the center of a target. 

From their investigation, they concluded: (1) without KR, 

accuracy does not increase; (2) with KR, accuracy does in

crease; and (3) after the task has been learned, termina

tion of KR causes a decrease in performance. 

Robb (17) conducted an investigation using a specified 

arm movement pattern under conditions varied to the type 

and frequency of KR. Forty students learned the task by 

receiving KR about performance as follows: (1) concurrent 

visual KR; (2) concurrent proprioceptive KR and terminal 
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knowledge of graphs; (3) a combination of (1) and (2); (4) 

concurrent visual KR interspersed with passive watching, 

and (5) concurrent visual KR at two different speeds. The 

results of the study were: (1) although practice was im

portant in learning the arm movement task, the key to learn

ing was receiving KR (concurrent visual KR being most effec

tive) ; and (2) after skill attainment, subjects were able 

to rely on internal cues sufficiently so as to judge output 

and regulate performance. 

In two studies by Bilodeau, one involving turning a 

micrometer knob (4) and the other lever positioning (3), 

KR improved learning even when the experimenter purposely 

distorted the KR. 

Studies Indicating Delay of Knowledge of 
Results is an Ineffective Variable in 

Learning and Performance 

Bilodeau and Bilodeau (7) plus Brown (9) point out that 

the delay of KR is not the only time interval that might in

fluence behavior but that three potentially effective exper

imental variables exist: (1) KR delay—time from R to KR; 

(2) post-KR delay—time elapsing between KR and the begin

ning of the next R; and (3) intertrial interval—time 

between successive R's. Bilodeau (2) states that: 

If the intertrial interval is kept constant as KR 
delay is varied, then the post KR delay interval will 
vary inversely with the KR delay, and any behavioral 
effect will be more properly attributed to locus (KR's 
position in the trial cycle) than to delay. 



Several illustrative studies were all designed to in

vestigate the possibility that more than KR delays might be 

effective, but none concluded any support for delay of KR 

as an effective variable. 

Bilodeau and Bilodeau (7) utilized five experiments to 

examine the length of delay of KR, post-KR delay, and inter

trial interval. The length of delay varied from a few sec

onds to as long as seven days. In four of the five 

experiments, the investigators found length of unfilled delay 

to be an ineffective variable. The critical factor was found 

to be the intertrial interval as performance varied inversely 

with its length. The data also suggested that the interval 

separating KR from the next stimulus (post-KR delay interval) 

might retard performance if it were considerably greater. 

Denny, Allard, Hall, and Rokeach (12) utilized a task 

of drawing a line "60 glubs" long (actually three inches) 

and their results supported the conclusions of Bilodeau and 

Bilodeau (7). They found that the post-KR delay interval 

appears critical rather than KR delay found within the in

tertrial interval. 

Bourne and Bunderson (8), designed their experiment to 

determine the independent effects of delay of KR, length of 

post-KR delay interval, and task complexity on concept iden

tification. Results indicated that task difficulty in

creased with complexity, performance improved linearly with 
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increases in post-KR delay interval, increases in the post-

KR delay interval was more facilitative in tasks of greater 

complexity, and delay of KR was an ineffective variable. 

The findings that performance improves linearly instead of 

deteriorating as the post-KR delay interval increases is in 

direct conflict with the conclusions of Bilodeau and 

Bilodeau (7). 

Bilodeau (2, 6) concluded that there has never been 

much empirical support for a gradient of delay of KR in any 

task in which the subject learns a single R and in which 

the subject is obliged to use it. If the subject may delay 

R2 in a series until he has received KR,, it does not seem 

to matter if KR^ is inserted immediately after R, or later 

in the interval between R.. and R^. Thus, the delay aspect 

of locus was found to be irrelevant and it was the post-KR 

delay interval (which the subject presumably fills with his 

own KR evaluation and subsequent LA) which improved perfor

mance. Ammons (1) supported the above conclusions in that 

when KR was delayed, the subject usually modified the oper

ation of the delay gradient by developing the ability to 

reinstate symbolically both the stimulus * situation and the 

response. The extent to which the individual is able to 

utilize this, allows him to make quite satisfactory use of 

information given after rather considerable delays. 
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Level of Aspiration Studies Involving Motor 
Learning and Performance 

Smith (18) investigated the influence of football suc

cess and failure on the LA of the participants. The results 

indicated that there was a tendency for successful players 

(those who played the most) to raise their LA. Basically, 

this supported the theory that LA does improve learning and 

performance. Furthermore, individuals with high LA's tended 

to exceed their LA's often by experiencing success which 

Smith concluded as being a cause for the rise in LA. 

Clarke and Clarke (10) tested 98 nine-year-old boys 

utilizing a grip strength test. LA was predicted based on 

past KR of two succeeding trials with the hand dynamometer. 

Based on discrepancy scores attained by these two trials, 

subjects were divided into three groups: (1) those with 

highest positive scores; (2) those with zero discrepancies; 

and (3) those with greater negative scores. Tests for sig

nificant differences between group means for various physi

cal factors indicated boys who expressed higher LA's were 

physically superior in size and strength than those who 

expressed neither an increase nor decrease in their LA. 

Strong (2) utilized 434 sixth grade boys and girls to 

determine the effects of six motivating conditions on seven 

physical fitness tests. One motivating condition was to 

declare a LA based on the highest score attained on previous 
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tests. Results showed the mean gain of the LA group was 

larger on the physical fitness tests than the control group. 

Also, the LA group experienced larger mean gains in 43 out 

of 84 instances than the other motivation groups included 

in the study. 

Clawson (11) utilized 142 college women enrolled in 

archery classes to ascertain the effects of three motiva

tional techniques upon performance scores. The three moti

vational techniques were: (1) teacher set LA; (2) student 

set LA; and (3) team competition to determine which group 

described above could win the most matches under competi

tive conditions. Clawson concluded that archery scores im

proved most by utilizing student set LA's first, and then 

employing the conditions of team competition. Teacher set 

goals achieved little improvement; whereas, in comparison 

with attained scores, students who set attainable LA's 

improved more consistently than other students who set un

realistic LA's. 

Summary 

No studies were found which measured the effect of KR 

plus LA (immediate and delayed within a specific post-KR 

period) after performance upon the learning and retention 

of a psycho-motor skill in a temporal delay experimental 

design. 



CHAPTER III 

PROCEDURE FOR COLLECTING DATA 

Subjects 

The subjects utilized in the experiment were eighty-

four male volunteers from physical education service classes 

at Texas Tech University during the spring of 1973. At the 

time of testing,the subjects ranged in age from eighteen 

to twenty-nine years with a mean age of twenty years. The 

subjects all performed the task using the preferred hand. 

None of the subjects were familiar with the experimental 

design or had any previous experience with the testing 

apparatus. 

Testing Apparatus 

The perceptual-motor performance measurement console 

(Model 365) was designed and built specifically for the 

National Aeronautics and Space Administration by BioTechnol-

ogy. Inc. of Arlington, Virginia. NASA selected eighteen 

perceptual-motor abilities as being the most relevant to 

human performance associated with present and anticipated 

space flight activities. The console was designed for the 

purpose of allowing subjects to practice simple tasks before 

proceeding to more difficult tasks. The console readily per

mits the testing of learning, transfer of training, control-

axis reversals, and the evaluation of selected primary 

13 
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abilities. The specific task to be utilized was a serial 

order manual dexterity task which measures the subject's 

ability to manipulate large objects with the preferred hand. 

The time per trial required to complete this task was re

corded on a 1/100 second timer. 

Method of Collecting Data 

The eighty-four subjects were randomly divided into 

four groups of twenty-one and tested under the following 

conditions: (1) Control Group I received immediate KR after 

performance followed by an immediate interpolated activity 

with a rest period before the next subsequent trial; (2) 

Control Group II received immediate KR after performance 

followed by a rest period with a delayed interpolated activ

ity immediately before the next subsequent trial; (3) Exper

imental group I received immediate KR after performance 

followed by a stated immediate LA with a rest period before 

the next subsequent trial; (4) Experimental Group II re

ceived immediate KR after performance followed by a rest 

period with a stated delayed LA received immediately before 

the next subsequent trial. All subjects received identical 

instructions in reference to the method of scoring perfor

mance and execution of the manual dexterity task (Appendix 

A). Before testing began, subjects were asked if they had 

ever performed the manual dexterity task or one similar to 
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it (Appendix B). One subject was eliminated from the study 

after giving a positive response. 

All subjects were given true KR. Subjects in Group I 

were given immediate KR within three seconds after comple

tion of each trial followed by a seven second interpolated 

activity (card sorting with nonsense syllables on the re

verse side) with a sixty second rest period before the next 

trial (Appendix A). Subjects in Group II were given immedi

ate KR within three seconds after completion of each trial 

followed by a sixty second rest period with a delayed inter

polated activity (same as Group I) seven seconds before the 

next trial (Appendix A). Subjects in Group III were given 

immediate KR within three seconds after completion of each 

trial followed by immediate LA expressed within seven seconds 

with a sixty second rest period before the next trial (Appen

dix A). Subjects in Group IV were given immediate KR within 

three seconds after completion of each trial followed by a 

sixty second rest period with a delayed LA expressed within 

seven seconds before the next trial (Appendix A). 

The immediate and delayed interpolated activity of 

Groups I and II corresponded to the immediate and delayed 

overt LA set by Groups III and IV. The immediate and delayed 

interpolated activity was to prevent the two control groups 

from covertly setting their own LA within the post-KR delay 

period. 
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All subjects received one practice trial followed by 

fifteen trials. The measure of performance (immediate KR) 

was given in minutes, seconds, and 1/10 of a second that it 

took the subject to perform the manual dexterity task using 

the preferred hand. At the completion of the fifteen trials 

each subject was informed that he was to return five weeks 

later for an additional five trials. Subjects were asked 

not to discuss or relate any portion of the experiment to 

other subjects or students. 

Design of Experiment 

Volunteers were obtained from Texas Tech University 

physical education service classes and used as subjects. 

Initial and retention testing periods were scheduled at the 

subject's convenience. 

The subjects were tested in a well lighted room in 

which only the experimenter and subjects were present. Upon 

entering the room, the subject was instructed to sit down 

facing the testing apparatus (Figure 2) and read the direc

tions twice (Appendix B). Following the reading of direc

tions, the experimenter answered any questions the subject 

had regarding what he was to do in the experiment. The ex

perimenter then asked the subject if he had ever performed 

the manual dexterity task to be used in the experiment or one 

similar to it (Appendix B). Upon giving a negative response. 
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the subject received one practice trial followed by actual 

testing for fifteen trials. At the completion of the fif

teen trials, each subject was informed that he was to be 

retested for five trials five weeks from the original day 

of testing (Appendix A). 

Subjects were thanked for their participation and asked 

not to convey any information regarding the experiment to 

any other student. The experimenter also informed the sub

ject that the purpose and content of the experiment would 

be disclosed to him upon completion of the retention trials. 
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Figure 2.-Testing Apparatu s. 



CHAPTER IV 

ANALYSIS OF DATA 

Analysis of Data 

An analysis of variance statistical technique with a 

4 X 15 split plot factorial design was used to determine if 

conditions of KR and LA had an effect on learning. The 

levels for each factor of the learning process were immedi

ate KR after R followed by immediate interpolated activity, 

immediate KR after R followed by delayed interpolated activ

ity, immediate KR after R followed by immediate LA, immediate 

KR after R followed by delayed LA, and fifteen trials. The 

0.5 level of confidence was used for testing the null 

hypothesis. 

Figure 3 shows the learning and retention trial means 

for the four treatment groups. The summary of the analysis 

of variance for learning is presented in Table 1. The com

puted F value for learning scores of 2.85 for the treatment 

groups and 103.30 for trial comparisons both surpassed the 

values required at the .05 level of confidence. The com

puted F value of 1.50 for interaction was also significant 

at the .05 level of confidence. 

An analysis of variance statistical technique with a 3 

X 4 split plot factorial design was used to determine if 

conditions of KR and LA had an effect on retention scores. 

19 
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The summary of the analysis of variance for retention is 

presented in Table 2. The computed F value of 72.24 for 

trial comparisons surpassed the value required at the .05 

level of confidence. There were no significant differences 

between groups or interaction differences in the retention 

data. 

Source of 
Variance 

Treatment 
Groups 

Trials 

Interaction 

Error 

Total 

TABLE 1 
SUMMARY OF THE ANALYSIS OF 

df 

3 

14 

42 

1120 

1259 

FOR 

Sum of 
Squares 

3603.63 

49973.82 

2161.41 

38703.34 

128147.81 

LEARNING 

Mean 
Square 

1201.21 

3569.56 

51.46 

34.56 

101.79 

VARIANCE 

F 

2.85 

103.30 

1.50 

Probability 

0.04* 

0.00* 

0.02* 

N=21 for each group, 

•significant at the .05 level. 

A 2 X 14 split plot factorial analysis of variance 

design was used to determine if significant goal discrep

ancies existed. The goal discrepancy score is the differ

ence between the actual performance score and next LA score 

Table 3 contains the analysis of variance for discrepancy 

scores. The computed F value of 5.25 for trial comparison 

surpassed the value required at the .05 level of confidence 
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There were no significant between group or interaction dif

ferences in the goal discrepancy data. 

TABLE 2 

SUMMARY OF THE ANALYSIS OF VARIANCE 
FOR RETENTION 

Source of 
Variance 

Treatment 
Groups 

Trials 

Interaction 

Error 

Total 

df 

3 

4 

12 

320 

419 

Sum of 
Squares 

477.77 

2918.35 

81.43 

3231.67 

13243.81 

Mean 
Square 

159.26 

729.59 

6.79 

10.10 

F 

1.95 

72.24 

0.67 

Probability 

0.13 

0.00* 

0.78 

N=21 for each group. 

•Significant at the .05 level. 

TABLE 3 

SUMMARY OF THE ANALYSIS OF VARIANCE 
FOR GOAL DISCREPANCY 

Source of 
Variance df 

Sum of Mean 
Squares Squares Probability 

Treatment 
Groups 

Trials 

Interaction 

Error 

Total 

1 

13 

13 

520 

587 

12.53 

507.24 

160.96 

3865.21 

5317.83 

12.53 

39.02 

12.38 

7.43 

9.06 

0.65 

5.25 

1.67 

0 

0.43 

0.00* 

0.06 

N=21 for each group. 

•Significant at the .05 level. 
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The Tukey (22) HSD post-HOC test was used to find the 

differences among the treatment factors that were statisti

cally significant over learning trials. All possible com

parisons of the treatment factor conditions of learning are 

shown in Table 4. All possible comparisons of trials appear 

in Table 5. 

TABLE 4 

TUKEY HSD TEST FOR ALL POSSIBLE COMPARISONS OF 
TREATMENT FACTOR CONDITIONS OF LEARNING 

Difference Between Means 

Group I Group II Group II Group IV 
(x=30.74) (x=31.38) (x=28.10) (27.40) 

Group I 
(x=30.74) — 0.64 2.64 3.34* 

Group II 
(x=31.38) — 3.28* 3.98* 

Group III 
(x=28.10) — 0.70 

Group IV 
(x=27.40) 

Group I = IKR-IIA-Rest. 

Group II = IKR-Rest-DIA. 

Group III = IKR-ILA-Rest. 

Group IV = IKR-Rest-DLA 

•Significant at the .05 level (Difference >_ 2.81). 

Results indicated a significant difference between those 

subjects tested under conditions of immediate KR after R fol

lowed by immediate interpolated activity and those subjects 
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tested under immediate KR after R followed by delayed LA. A 

significant difference was also found between subjects 

tested under conditions of immediate KR after R followed by 

delayed interpolated activity and subjects tested under imme

diate KR after R followed by immediate LA. Subjects tested 

under conditions of immediate KR after R followed by delayed 

interpolated activity were significantly different from sub

jects tested under immediate KR after R followed by delayed 

LA. Trial comparisons indicate that significant learning 

by trial differences occurred early in learning. 

Because learning conditions were found to interact, a 

simple main effects analysis was carried out to better in

terpret interaction effects. Table 6 contains a summary of 

F values for simple effects analysis. Significant differ

ences occurred between the four treatment groups over the 

first five trials. No learning differences occurred from 

trials six through fifteen indicating that all learning con

ditions were equally effective beyond the fifth trial. 

The Tukey test was also used to find the retention trial 

differences and goal discrepancy trial differences that were 

statistically significant. Trial comparisons (Table 7) indi-

cate that there was a significant difference in retention 

between the first and all four succeeding trials, while sig

nificant differences in goal discrepancy occurred between 

trials one and five, one and eleven, twelve, thirteen,and 

fourteen (Table 8). 
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TABLE 6 

SUMMARY OF F VALUES FOR SIMPLE EFFECTS ANALYSIS: 
COMPARISON OF TREATMENT GROUPS AT EACH TRIAL 

Trial F 

1 7.08* 

2 3.37* 

3 4.77* 

4 6.41* 

5 3.15* 

6 1.42 

7 1.16 

8 0.96 

9 0.91 

10 0.07 

11 0.59 

12 0.31 

13 0.17 

14 0.71 

15 0.75 

An F value of 2.72 is required for significance at the 
.05 leveT with 3 and 80 degrees of freedom. 

Summary of Findings 

In comparing the learning scores of all four groups 

over fifteen trials the analysis indicated that significant 

differences in learning were found between the following 

groups: 

1. those subjects receiving immediate KR after R fol

lowed by delayed LA learned at a significantly higher 

rate than those subjects tested after receiving imme

diate KR after R followed by immediate interpolated 

activity. 
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TABLE 7 

TUKEY HSD TEST FOR RETENTION TRIALS 

Difference Between Means 

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 
x=29.75 x=24.84 x=23.68 x=23.32 x=22.19 

Trial 1 
x=29.75 — 4.91* 

Trial 2 
x=24.84 

Trial 3 
x=23.68 

Trial 4 
x=23.32 

Trial 5 
x=22,19 

6 .07* 

1 .16 

— 

6 . 4 3 * 

1 .52 

0 .36 

7 . 5 6 * 

2 . 6 5 

1 .49 

1 .13 

•significant at the .05 level (Difference >̂  2.68). 

2. those subjects receiving immediate KR after R fol

lowed by immediate LA learned at a significantly 

higher rate than those subjects tested after re

ceiving immediate KR after R followed by delayed 

interpolated activity. 

3. those subjects receiving immediate KR after R fol

lowed by delayed LA learned at a significantly 

higher rate than those subjects tested after re

ceiving immediate KR after R foLlowed by delayed 

interpolated activity. 

4. no significant learning difference was found be

tween those subjects receiving immediate KR after 

R followed by an immediate LA and those tested 



28 

0 0 

CO 

< 
H 
Pi 
EH 

§ 
CM 

U 
CO 
H 
Q 

g 
EH « 

O 

EH 
CO 

EH 

Q 
CO 

X 

ID 
EH 

CO 

^ o 
rH 

O 
en tn 

•H 

CO 
CM CM 

iH 

CM 
rH m 

r-i 

r» 
o vo 

H 

vO 
CM 

CM 

r* 
vo 
iH 

iH 
in 

iH 

rH 
VO 

1-1 

O 
cy> 

o 

o\ 
m 

5T • 

CM 

CM 
0̂  

CO • 
CM 

CM 
CM 

CM • 
m 

tn 
CM 

•-I • 
^ 

« 
m 
•H 

tn 

« 

n 
a\ 
CM 

•k 

o 
o 
en 
« 
iH 

(r> 
CM 

vo 
in 

CM 

r* 
a> 
•H 

vo 
in 

CM 

CM 
r̂  
CM 

CM 
vo 
CM 

* 
m 
m 

tn 

^ 
vo 
• 

iH 

rH 
en 
• 

•H 

i-l 
O 
• 

•-I 

1 
1 

tn 
CM 

r^ • CM 
^ 

^ 
•-^ 
CM 

CM 
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after receiving immediate KR after R and receiving 

a delayed LA. 

5. trial comparisons for learning indicated that trial 

differences occurred early in learning. 

6. interaction analysis revealed that all four learn

ing conditions were equally effective beyond the 

fifth trial. 

The retention by trial analysis found that there was a 

significant by trials difference between trials one and two, 

one and three, one and four and one and five, while the goal 

discrepancy by trials analysis found that there was signifi

cant by trial goal discrepancy difference between trials one 

and five, one and eleven, one and twelve, one and thirteen, 

one and fourteen, and one and fifteen. 

Testing the Hypothesis 

Based on Bilodeau's (7) sequence of events design, the 

findings of the study support the hypothesis that level of 

learning would be highest among subjects receiving immediate 

KR after R plus a delayed LA. The hypothesis that learning 

under conditions of immediate KR after R plus immediate and 

delayed interpolated activity would demonstrate the lowest 

level of learning received only partial support. The find

ings did not support the hypothesis that level of learning 

under conditions of immediate KR after R plus immediate LA 
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would demonstrate a level of learning below the delayed LA 

group. Also, the hypothesis that level of retention would 

be highest among subjects receiving immediate KR after R 

plus a delayed LA was not supported. 

Evaluation of Results 

Supporting Bilodeau's (7) sequence of events schematic, 

subjects tested under conditions of immediate and delayed 

LA exhibited a significantly higher rate of learning when 

compared with subjects tested under conditions of immediate 

and delayed interpolated activity. The difference in learn

ing was attributed to the expression of a LA by subjects. 

, There are several possible reasons for the significant 

effect of LA. One is based on Bilodeau's (2, 6) findings 

that the delay aspect of locus is irrelevant and the post-

KR delay interval (which the subject presumably fills with 

his own KR evaluation and subsequent LA) improves perfor

mance. However, Bilodeau does conceed that there is an 

optimum post-KR delay length, which varies with task com

plexity, in which performance may well suffer. In support 

of Bilodeau's evaluation. Bourne and Bunderson (8) state 

that during the post-KR delay interval the subject is pro

cessing or rehearsing information obtained from the stimulus 

and KR signal. Thus, immediate and delayed LA in the post-

KR delay interval, acts as a catalyst to the learner and 

significantly improves learning. 
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The second reason is based on Ammons's (1) conclusion 

that the learner possesses the ability to reinstate symbol-

lically the immediate past stimulus and response. This 

ability aids the subject to set a realistic LA regarding 

the next response. Studies by Clawson (11) and Strong (20) 

found that subject set LA's resulted in significantly bet

ter learning than other reinforcing methods. In combina

tion with KR, LA could thus be termed as an added variable 

which significantly strengthens the S-R bond in learning. 

Interaction analysis indicates that there were signifi

cant differences between treatment levels from trials one 

through five. LA, in combination with KR, can be concluded 

to have caused the significant learning for the first five 

trials, but from trials six through fifteen it was insignifi

cant. Subjects learned the task at a relatively high level 

as indicated by the negatively accelerating curve in 

Figure 3. 

All treatment levels were equally effective in reten

tion between groups tested five weeks after initial learning. 

LA in combination with KR does not appear to cause a signifi

cant difference in retention than that of KR minus LA over 

a five week period. 

Significant differences were determined to exist be

tween trials in goal discrepancy scores. However, based on 

the findings that there were few significant by trial 
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differences, it was concluded that, in general, subjects 

expressed a realistic LA relative to learning. 



CHAPTER V 

SUMMARY 

The purpose of this study was to investigate the learn

ing of a psycho-motor skill under the following conditions: 

(1) immediate KR after R followed by immediate interpolated 

activity; (2) immediate KR after R followed by delayed in

terpolated activity; (3) immediate KR after R followed by 

an immediate LA after R; (4) immediate KR after R followed 

by a delayed LA after R; and (5) retention level of subjects 

after five weeks from initial testing. 

The subjects utilized in the experiment were eighty-

four male volunteers from physical education service 

classes at Texas Tech University. The eighty-four subjects 

were randomly divided into four groups of twenty-one. All 

subjects performed a manual dexterity task using the pre

ferred hand. 

All subjects received one practice trial followed by 

fifteen trials. The measure of learning (immediate KR) was 

given in minutes, seconds, and 1/10 of a second that it took 

the subject to perform the task. At the completion of the 

fifteen trials, each subject was informed that he was to 

return five weeks later for an additional five trials. 

The analysis used in comparing learning scores indi

cated that those subjects tested under learning conditions 

33 
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of immediate KR after R plus delayed LA learned at a signifi

cantly higher rate than those tested under conditions of 

immediate KR after R and immediate interpolated activity. 

Subjects tested under conditions of immediate KR after R 

plus immediate and delayed LA both learned at a signifi

cantly higher rate than those tested under conditions of 

immediate KR after R plus delayed interpolated activity. 

Significant by trial comparisons and interaction differences 

were determined in initial learning. By trial comparisons 

were also found to be significant in both retention and goal 

discrepancy scores. 

No significant differences were determined between sub

jects tested under conditions of immediate KR after R fol

lowed by an immediate interpolated activity and those 

subjects tested under conditions of immediate KR after R 

plus delayed interpolated activity. No significant differ

ences were determined between subjects tested under condi

tions of immediate KR after R followed by immediate inter

polated activity and those subjects tested under conditions 

of immediate KR after R plus an immediate LA. No signifi

cant differences were determined between subjects tested 

under conditions of immediate KR after R followed by an 

immediate LA and those subjects tested under conditions 

of immediate KR after R plus a delayed LA. No significant 
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between group or interaction differences were determined 

in either retention or goal discrepancy. 

Conclusions 

From the findings of this study, it was concluded that: 

1. In combination with KR, LA could thus be termed 

as an added variable which significantly 

strengthens the S-R bond in learning. 

2. LA in combination with KR does not appear to cause 

a significant difference in retention than that of 

KR minus LA. 

3. Subjects, in general, expressed a realistic LA 

relative to learning. 
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APPENDIX A: DIRECTIONS FOR SUBJECTS 

The following instructions were read by each subject 

twice prior to the time he was tested. 

Directions for Immediate KR and 
Immediate Interpolated Activity 
Subjects 

The apparatus on which you are about to perform is a 

task from a perceptual-motor performance measurement con

sole. It was designed for NASA to test various perceptual-

motor abilities of the Gemini space astronauts. 

You will be given fifteen (15) trials with a rest of 

seventy (70) seconds between each trial. At the completion 

of each trial you will be given the amount of time in 

minutes, seconds, and 1/lOths of a second that it took you 

to complete the task. This will be given within the first 

three (3) seconds after the completion of each trial. Dur

ing the next seven (7) seconds, you will pick up the card 

numbered in sequence (1-15), from the pile on the table 

before you and look at the reverse side of the card. For 

example, when the experimenter relates how long it took you 

to complete the task (first 3 seconds)—you will then pick 

the card up and look at the reverse side until the experi

menter says "REPLACE" and then you will place it face down 

beside the pile from which you originally picked it up. 
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After this seven (7) seconds you will then have sixty (60) 

seconds in which to rest before your next trial begins. 

The experimenter will initiate an electronic timer so 

you must be ready to begin the task at the completion of 

the seventy (70) second period when upon the BUZZER SIGNAL 

YOUR NEXT TRIAL WILL BEGIN. You will be given one (1) prac

tice trial to familiarize you with the testing procedure 

before the actual testing for the fifteen (15) trials begin. 

The task in which you are to undertake is a manual dex

terity tast. The test is performed using the preferred 

hand. In each instance, the block is retrieved by grasping 

the projection corresponding to the next receptacle in the 

sequence. The block is then rotated so as to grasp the 

opposite projection and then inserted. During retrieval or 

insertion, fingers may NOT be touching projections other 

than specified in each step below. The block is never held 

by its gray center portion during retrieval or insertion. 

Any part of the block may be handled during manipulation. 

Below is a step by step procedure of the task and is as 

follows: 

1. Insert the block into the square hole. This is 
the starting and finishing position. 

2. Retrieve the block by grasping the blue circular 
portion only. 

3. Rotate the block in your hand so as to grasp the 
red square. 
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4- Insert into the blue circle. 

5. Retrieve by grasping yellow diamond. 

6. Rotate to grasp green triangle. 

7. Insert into diamond. 

8. Grasp gray oval. 

9. Rotate to grasp black hexagon. 

10. Insert into gray oval. 

11. Grasp green triangle. 

12. Rotate to grasp yellow diamond. 

13. Insert into triangle. 

14. Grasp black hexagon. 

15. Rotate to grasp gray oval. 

16. Insert into hexagon. 

17. Grasp red square. 

18. Rotate to grasp blue circle. 

19. Insert into square. 

If at any time during the testing procedure, you touch 

the gray center or a projection other than that specified in 

the particular step in which you are partaking, the experi

menter will say "RETURN" to which you will respond by return

ing the projection to the previous step and proceed again 

from that point. For example (Steps 7, 8, 9, 10), if you 

touch the gray center or grasp the green triangle instead of 

the gray oval (step 10) , the experimenter will say "RETURN" 
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to which you will insert the projection back into the dia

mond position (step 7) and begin again (step 8). 

If you have any questions about what you are to do, 

please ask the experimenter before testing has begun. 

Remember—it is important that you try and do your best 

on each trial. 

Before beginning your fifteen (15) trials, you will be 

asked a question to which you will respond with a "Yes" or 

"No" response. 

Directions for Immediate KR 
and Delayed Interpolated 
Activity Subjects 

The apparatus on which you are about to perform is a 

task from a perceptual-motor performance measurement console. 

It was designed for NASA to test various perceptual-motor 

abilities of the Gemini space astronauts. 

You will be given fifteen (15) trials with a rest of 

seventy (70) seconds between each trial. At the completion 

of each trial you will be given the amount of time in min

utes, seconds, and 1/lOths of a second that it took you to 

complete the task. This will be given within the first 

three (3) seconds after the completion of' each trial. You 

will then receive sixty (60) seconds in which to rest. 

Seven (7) seconds BEFORE the beginning of your next trial 

the experimenter will say "CARD" to which you will respond 
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by picking up the top card numbered in sequence, (1-15), on 

the table before you and looking at the reverse side. Just 

before your next trial, the experimenter will say "Ready"— 

upon the "Ready" signal you will place the card face down 

beside the pile from which you originally picked it up and 

begin the next trial as described below. 

The experimenter will initiate an electronic timer so 

you must be ready to begin the task at the completion of 

the seventy (70) second period when upon the BUZZER SIGNAL 

YOUR NEXT TRIAL WILL BEGIN. You will be given one (1) prac

tice trial to familiarize you with the testing procedure 

before the actual testing for the fifteen (15) trials begin. 

The task in which you are to undertake is a manual dex

terity task. The test is performed using the preferred hand. 

In each instance, the block is retrieved by grasping the 

projection corresponding to the next receptacle in the 

sequence. The block is then rotated so as to grasp the oppo

site projection and then inserted. During retrieval or in

sertion, fingers may NOT be touching projections other than 

specified in each step below. The block is never held by 

its gray center portion during retrieval or insertion. Any 

part of the block may be handled during manipulation. Below 

is a step by step procedure of the task and is as follows: 

1. Insert the block into the square hole. This is 
the starting and finishing position. 
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2. Retrieve the block by grasping the blue circular 
portion only. 

3. Rotate the block in your hand so as to grasp the 
red square. 

4. Insert into the blue circle. 

5. Retrieve by grasping yellow diamond. 

6. Rotate to grasp green triangle. 

7. Insert into diamond. 

8. Grasp gray oval. 

9. Rotate to grasp black hexagon. 

10. Insert into gray oval. 

11. Grasp green triangle. 

12. Rotate to grasp yellow diamond. 

13. Insert into triangle. 

14. Grasp black hexagon. 

15. Rotate to grasp gray oval. 

16. Insert into hexagon. 

17. Grasp red square. 

18. Rotate to grasp blue circle. 

19. Insert into square. 

If at any time during the testing procedure, you touch 

the gray center or a projection other than that specified in 

the particular step in which you are partaking, the experi

menter will say "RETURN" to which you will respond by return

ing the projection to the previous step and proceed again 
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from that point. For example (Steps 7, 8, 9, 10), if you 

touch the gray center or grasp the green triangle instead 

of the gray oval (step 10), the experimenter will say 

"RETURN" to which you will insert the projection back into 

the diamond position (step 7) and begin again (step 8). 

If you have any questions about what you are to do 

please ask the experimenter before testing has begun. 

Remember—it is important that you try and do your 

best on each trial. 

Before beginning your fifteen (15) trials, you will be 

asked a question to which you will respond with a "Yes" or 

"No" response. 

Directions for Immediate KR 
and Immediate LA Subjects 

The apparatus on which you are about to perform is a 

task from a perceptual-motor performance measurement console. 

It was designed for NASA to test various perceptual-motor 

abilities of the Gemine space astronauts. 

You will by given fifteen (15) trials with a rest of 

seventy (70) seconds between each trial. At the completion 

of each trial you will be given the amount of time in min

utes, seconds, and 1/10th of a second that it took you to 

complete the task. This will be given within the first 

three (3) seconds, after the completion of each trial. 
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Within the next seven (7) seconds you will verbally relate 

the TIME YOU ACTUALLY EXPECT IT TO TAKE YOU TO ACHIEVE THE 

TASK on the next trial. For example, the experimenter will 

say "Time 1 minute, 10.3 seconds . . . " . . . you will then 

have seven (7) seconds from this time to relate verbally the 

time you ACTUALLY EXPECT IT TO TAKE YOU TO ACHIEVE THE TASK 

on the next trial IN MINUTES, SECONDS, AND 1/lOTHS OF A 

SECOND. After this seven (7) seconds, within which you have 

given your response, you will have sixty (60) seconds before 

your next trial begins. 

The experimenter will initiate an electronic timer so 

you must be ready to begin the task at the completion of 

the seventy (70) second period when upon the BUZZER SIGNAL 

YOUR NEXT TRIAL WILL BEGIN. You will be given one (1) prac

tice trial to familiarize you with the testing procedure 

before the actual testing for the fifteen (15) trials begin. 

The task in which you are to undertake is a manual dex-

terity task. The test is performed using the preferred hand. 

In each instance, the block is retrieved by grasping the pro

jection corresponding to the next receptacle in the sequence, 

The block is then rotated so as to grasp the opposite projec-
» 

tion and then inserted. During retrieval or insertion, 

fingers may NOT be touching projections other than specified 

in each step below. The block is never held by its gray 

center portion during retrieval or insertion. Any part of 
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the block may be handled during manipulation. Below is a 

step by step procedure of the task and is as follows: 

1. Insert the block into the square hole. This is 
the starting and finishing position. 

2. Retrieve the block by grasping the blue circular 
portion only. 

3. Rotate the block in your hand so as to grasp the 
red square. 

4. Insert into the blue circle. 

5. Retrieve by grasping yellow diamond. 

6. Rotate to grasp green triangle. 

7. Insert into diamond. 

8. Grasp gray oval. 

9. Rotate to grasp black hexagon. 

10. Insert into gray oval. 

11. Grasp green triangle. 

12. Rotate to grasp yellow diamond. 

13- Insert into triangle. 

14. Grasp black hexagon. 

15. Rotate to grasp gray oval. 

16. Insert into hexagon. 

17. Grasp red square. 

18. Rotate to grasp blue circle. 

19. Insert into square. 

If at any time during the testing procedure, you touch 

the gray center or a projection other than that specified in 
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the particular step in which you are partaking, the experi

menter will say "RETURN" to which you will respond by return-

ing the projection to the previous step and proceed again 

from that point. For example (Steps 7, 8, 9, 10), if you 

touch the gray center or grasp the green triangle instead of 

the gray oval (step 10) , the experimenter will say "RETURN" 

to which you will insert the projection back into the 

diamond position (step 7) and begin again (step 8). 

If you have any questions about what you are to do, 

please ask the experimenter before testing has begun. 

Remember—it is important that you try to go your best 

on each trial. 

Before beginning your fifteen (15) trials, you will be 

asked a question to which you will respond with a "Yes" or 

"No" response. 

Directions for Immediate KR 
and Delayed LA Subjects 

The apparatus on which you are about to perform is a 

task from a perceptual-motor performance measurement console. 

It was designed for NASA to test various percentual-motor 

abilities of the Gemini space astronauts.. 

You will be given fifteen (15) trials with a rest of 

seventy (70) seconds between each trial. At the completion 
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of each trial you will be given the amount of time in min

utes, seconds, and 1/lOths of a second that it took you to 

complete the task. This will be given within the first 

three (3) seconds after the completion of each trial. You 

will then receive sixty (60) seconds in which to rest and 

decide on the time you ACTUALLY EXPECT IT TO TAKE YOU TO 

ACHIEVE THE TASK on the next trial. Within seven (7) sec

onds BEFORE the timer begins for your next trial the experi

menter will verbally say "SCORE" to which you will verbally 

respond with the TIME YOU ACTUALLY EXPECT IT TO TAKE YOU TO 

ACHIEVE THE TASK on the next trial IN MINUTES, SECONDS AND 

1/lOTHS OF A SECOND. At the completion of the seven (7) 

seconds, your next trial will begin as described below. 

The experimenter will initiate an electronic timer so 

you must be ready to begin the task at the completion of the 

seventy (70) second period when upon the BUZZER SIGNAL YOUR 

TRIAL WILL BEGIN. You will be given one (1) practice trial 

to familiarize you with the testing procedure before the 

actual testing for the fifteen (15) trials begin-

The task in which you are to undertake is a manual dex

terity task. The test is performed using the preferred hand 
» 

In each instance, the block is retrieved by grasping the pro

jection corresponding to the next receptacle in the sequence 

The block is then rotated so as to grasp the opposite projec

tion and then inserted. During retrieval or insertion. 
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fingers may NOT be touching projections other than specified 

in each step below. The block is never held by its gray 

center portion during retrieval or insertion. Any part of 

the block may be handled during manipulation. Below is a 

step by step procedure of the task and is as follows: 

1. Insert the block into the square hole. This is 
the starting and finishing position. 

2. Retrieve the block by grasping the blue circular 
portion only. 

3. Rotate the block in your hand so as to grasp the 
red square. 

4. Insert into the blue circle. 

5. Retrieve by grasping yellow diamond. 

6. Rotate to grasp green triangle. 

7. Insert into diamond. 

8. Grasp gray oval. 

9. Rotate to grasp black hexagon. 

10. Insert into gray oval. 

11. Grasp green triangle. 

12. Rotate to grasp yellow diamond. 

13. Insert into triangle. 

14. Grasp black hexagon. 

15. Rotate to grasp gray oval. 

16. Insert into hexagon. 

17. Grasp red square. 

18. Rotate to grasp blue circle. 

19. Insert into square. 
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If at any time during the testing procedure, you touch 

the gray center or a projection other than that specified 

in the particular step in which you are partaking, the ex

perimenter will say "RETURN" to which you will respond by 

returning the projection to the previous step and proceed 

again from that point. For example (Steps 7, 8, 9, 10), 

if you touch the gray center or grasp the green triangle 

instead of the gray oval (step 10), the experimenter will 

say "RETURN" to which you will insert the projection back 

into the diamond position (step 7) and begin again (step 8). 

If you have any questions about what you are to do, 

please ask the experimenter before testing has begun. 

Remember—it is important that you try and do your 

best on each trial. 

Before beginning your fifteen (15) trials, you will be 

asked a question to which you will respond with a "Yes" or 

"No" reponse. 

Post Experimental Instruction 
for all Subjects 

Following a five week period from initial testing, you 

will be retested for five (5) trials with a seventy (70) 
t 

second rest between trials. 
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APPENDIX B: QUESTION FOR ALL SUBJECTS 

1. Have you ever participated in a similar task or the 

same task as the one used in the experiment? 




